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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the improvement of bonding 
strength by forming a lead frame so that a solder ball contains the 
protruding part in the inside. 

SOLUTION: On a solder-ball mounting part 2 provided on the 
surface of a lead frame 1. a protruding part 3 comprising silver 
paste is formed. On the solder-ball mounting part 2. a solder ball 5 
is fixed so that the protruding part 3 is contained in the inside. In 



order to form the protruding part 3 comprising the silver paste on 
the solder-ball mounting plate, the dew drop of one silver paste at 
the tip of a nozzle is attached on the solder-ball mounting part 2, 
and the silver paste is hardened in the protruding state by 
separating the nozzle from the liquid drop. For the silver paste, the 
material having the high viscosity is used, and the formation of one 
protruding part 3 is made easy. Thus, the bonding strength of the 
lead frame and the solder ball is improved, and the coming off of the 




solder can be prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device with which heights are prepared in each position 
which mounts the solder ball of a lead&ame, and the aforementioned solder ball is 
characterized by being formed on the aforementioned leadframe so that the 
aforementioned heights may be held in the interior. 

[Claim 2] The semiconductor device according to claim 1 characterized by forming the 
aforementioned heights, with a silver paste. 

[Claim 3] The semiconductor device according to claim 1 characterized by preparing the 
aforementioned heights in each position which mounts the corresponding solder ball of 
a leadfirame by forming a crevice in the rear face of the field which mounts the solder 
ball of a leadfirame. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the BGA (Ball 
Grid Array) type semiconductor device especially connected to a printed circuit board 
electrically and mechanically, using a solder ball as an external terminal about a 
semiconductor device. 
[0002] 

[Description of the Prior Art] In the BGA type semiconductor device, many solder balls 
which serve as an external terminal at the leadfi-ame are arranged regularly. In the 
conventional BGA type semiconductor device, gold or silver plating was given to the 
solder ball mounting section of a leadfirame, and the direct solder ball was attached on it. 



By sheathing of this solder ball being carried out to a printed wired board etc., a 
semiconductor device is connected to a printed circuit board etc. electrically and 
mechanically. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional BGA type semiconductor 
device, the problem was in the bonding strength of a leadframe and a solder ball for the 
structure of attaching a direct solder ball on the gold given to the solder ball mounting 
section of a leadframe, or silver plating. For this reason, there was a possibility that the 
trouble where a solder ball is missing from a semiconductor device in the cases, such as 
vibration under the handling by the manufacturing process of a semiconductor device 
and transportation to a user and mounting to the substrate in a user, might occur. While 
this invention raises the bonding strength of a leadframe and a solder ball in view of the 
above-mentioned point, it aims at offering the BGA type semiconductor device which 
prevented lack of a solder ball. 
[0004] 

[Means for Solving the Problem] Heights are prepared in each position where the 
semiconductor device concerning this invention mounts the solder ball of a leadframe, 
and it is characterized by being formed on a leadframe so that a solder ball may hold 
heights in the interior. That is, in case a solder ball is mounted in a leadframe, by 
holding the heights prepared in the leadframe in the interior of a solder ball, the touch 
area of a leadframe and a solder ball can be made to be able to increase, and a bonding 
strength can be raised. Moreover, by heights being held in a solder ball, the same 
operation as the case where the heart is put into a solder ball can arise, and a bonding 
strength can be especially raised to the load to a solder ball lateral portion. 
[0005] As for these heights, being formed with a silver paste is desirable. After making 
the drop of the silver paste at the nose of cam of a nozzle adhere to each position which 
mounts the solder ball of a leadframe as the formation method of heights, the method of 
pulling apart a nozzle from a drop can be illustrated. Since the formation it is [ whose ] 
the heights which have high viscosity is easy for the silver paste used at this time, it is 
desirable. Heights can also be prepared in each position which mounts the 
corresponding solder ball of a leadframe by forming a crevice in the rear face of the field 
which mounts the solder ball of a leadframe as other heights forming methods. 
[0006] 

[Embodiments of the Invention] Hereafter, although a drawing explains this invention 
in detail, this invention is not limited only to these examples of an operation gestalt. 
Drawing 1 is the fragmentary sectional view in which showing the semiconductor device 



of the gestalt of the 1st operation, and showing the state where the solder ball was made 
to mount in a leadframe. On the solder ball mounting section 2 prepared in the front 
face of a leadframe 1, the heights 3 which consist of a silver paste are formed. And on 
the solder ball mounting section 2, as the solder ball 5 holds heights 3 in the interior, it 
is being fixed. 

[0007] Solder ball mounting sections 2 and 2 In order to form upwards the heights 3 
and 3 - which consist of a silver paste, they are the solder ball mounting sections 2 and 
2 about the drop of the silver paste at the nose of cam of a nozzle. - What is necessary is 
to make it adhere upwards, and just to make it harden, after making a silver paste 
convex by pulling apart a nozzle from a drop. For a silver paste, at this time, the 
directions which use what has high viscosity are heights 3 and 3. Formation is easy. 
[0008] Next, the procedure of mounting the solder ball 5 and 5 - on a leadframe 1 is 
explained using drawing 2 . First, the solder ball mounting sections 2 and 2 prepared in 
the front face of a leadframe 1 as shown in drawing 2 (a) -- The heights 3 and 3 -- which 
consist of a silver paste are formed upwards. Moreover, the solder ball 5 and 5 are 
arranged on the solder ball mounting section 2 and the array fixture 4 of 2 - which 
formed the crevice according to the position. 

[0009] Next, the solder ball mounting sections 2 and 2 Solder balls 5 and 5 - A 
position is doubled and a leadframe 1 and the array fixture 4 are piled up. Solder balls 5 
and 5 softened by heating at a reflow furnace in this state as shown in drawing 2 (b) 
Heights 3 and 3 - are held inside. As shown in drawing 2 (c) after cooling, the solder 
ball 5 and 5 can be mounted on a leadframe 1 by removing the array fixture 4. In this 
way, the semiconductor device using the obtained leadframe 1 is a leadframe 1 and the 
solder balls 5 and 5. - The bonding strength is improving and there is nothing of the 
solder ball 5 and 5 -- that lack takes place. 

[0010] Next, the gestalt of operation of the 2nd of the semiconductor device of this 
invention is explained. Drawing 3 is the fragmentary sectional view in which showing 
the semiconductor device of the gestalt of the 2nd operation, and showing the state 
where the solder ball was made to mount in a leadframe. The solder ball mounting 
section 7 which has the heights prepared in the front face of a leadframe 6 is formed by 
pressing the rear face of a leadframe 6 and considering as a crevice 8. Also in this 2nd 
operation gestalt, the solder ball 9 and 9 can be mounted in a leadframe 6 by the same 
method as the 1st operation gestalt. 

[0011] In this way, the semiconductor device using the obtained leadframe 6 is a 
leadframe 6 and the solder balls 9 and 9. — The bonding strength is improving and there 
is nothing of the solder ball 9 and 9 - that lack takes place, in addition, the technical 



range of this invention can add various change in the range which is not Umited to the 
gestalt of the above-mentioned implementation and does not deviate from the meaning 
of this invention 
[0012] 

[E£fect of the Invention] The semiconductor device of this invention can raise the 
bonding strength of a leadframe and a solder ball, and can prevent lack of a solder ball 
as explained to the detail above. 
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